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HAY HARVESTING PRACTICES IN WISCONSIN AND cadmas if ts, 


By 
Emil Rauchenstein, Agricultural Economist 
Bureau of agricultural Economics 
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Tie Proutren 
No one.way of putting up hay is best for all ferms. The choice of 
a method, or methods, for a.farm is influenced by such factors as the 
quantity of hay to .be harvested, the use to be made of the hay, the con- 
dition ofthe fields, the SeNERRUS THE hay is moved to storage, and the 
labor force, power and hay-harvesting equipmient on the farm, or the 
capital available for buying new equinment. 


) 


Putting up enough forage crops for the livestock kept on representa- 
tive farms.in southeastern Wisconsin or southeastern Minnesota usually 


-results in a high’ peak of work for several weeks, beginning about June 20. 


A typical herd of 20 large dairy cows and.the young stock and other 
roughage-consuming livestock--total equivelent of about 30 cows--consumes 


“About 120 tons of “mow-dried hey, or 60 tons of hay and 120 tons of silage, 
,. during the winter ‘and the pe riods of short nasture in the summer. Because 
hay end silage shrink about 20 percent in weight in steerage, approximately 
- 72 tons of hay and 150 tons of silage are handled at harvest time to get 


60 tons of dry hay and 120 tons of settled -silage. 


Normally about 50 tons of) first- crop hay is put up between June 20 * 


to July 20; ahout 25 tons of. RaSond sae hay between August 15 and 31, and bia 
the 150 tons of silage ‘between September 5 to 20 in this area. This a. 


distribution cf the harvesting of roughage helps reduce the peak load of 
labor during. late June and. early July. Even so, it is a strenuous time 
because..corn cultivation and haying overlep. and, with chcres, work piles 

up. Moreover, in order to get the best quality of hay, it is desirable to 
put up the hay within a short périod when the nutritive value is the highest. 


A first cutting of 50 tons requires’ about 25 acres.of a good stand 
of mixed alfalfa, clover, and grass hay--the mixture commonly used. Cutting 
25 acres can be“done in 3 days with 2 good horses and a 5-foot mower. 
Raking can be done with 2 horses in about half that time. With a 7-foot 
power mower the cutting can be done in 1 to 1-1/2 days. Raking takes nearly 
as long with a tractor as with horses, but with either horses or a tractor 
the cutting and raking are not difficult. The hard part of harvesting hay, 
on most farms,-comes in: getting the hay from the witdrow into the mow or stack. 


1/ This reports a part of a Nation-wide study of hay- harvesting practices 
made by the Bureau of Weer ce Maya Economics in cooperation with several 
State Agricultural Experiment Stations. W. W. Wilcox of the Wis. Agr. 
Expt. Sta. and George A. Pond of thé Minn. Agr. Expt. Sta. heiped plen the 
study in these States. John W. Bowditch of the Wis. Agr. Expt. Sta. and 
Truman Nodland, George E. Toben, and S. A. Engene of the Minn. Agr. Expt 
Sta. helped in the field work and gave value le suggestions during the 
progress of the study. 


State-Wide Survey of Practices in 1944 


New machines have been used for putting up hay from the windrow to 
the mow or stack in recent yeers. In 1944 farmers in Wisconsin used pick-up 
balers to put up about 7 percent of their hay, buckrakes for 4 percent, 
choppers for 1.4 percent, hay loaders for 71 percent, and 15 percent was 
pitched by hand (table 1). In Minnesota, they used the pick-up balers for 
harvesting about 7 percent of their hay, some type of buckrake for 31 
percent, choppers for less than 1 percent, hay loaders for 34 percent, and 
they pitched 26 percent by hand. In both States. the hand pitching was done 
mainly in, the northern parts. More hay was harvested with buckrakes than 
with any ‘other machine in western and north-central Minnesota, where from 
1/226 2/3 of the hay was stacked. These areas have less rainfall to damage 
the hay, and less lumber for building hay shelter.than the areas farther 
east and south in Minnesota and in Wisconsin. Thirty-eight percent of the 
1944 crop was stacked in Minnesota, compared with 8 percent in Wisconsin. 


Table 1.- Percentage::of hay harves Pe by .specified. methods 
or in Wisconsin and Minn PSOE 1944 1/ 


Method - . 3. Wisconsin : Minnesota 
: Percent Percent 
Loaded ‘with ay. Leet eis ies eo i 70.9 34.4 
Horse buckrakes and’ other-rakes ....cscecses? to Tae? 
ANTS OF Tractor: bUCKTAKES oc «wee cide sists wicks eee dU 15.2 
Chopped béfore storing (not including. : 

Bred Gt Late) | sn. iv Gide altel «spas ieee ene aie pee! Aly, 
Baled with piok-Un valent iaives saan pee eee 7 70) 
Baled with stationary -beler from windrow ...: 4.0 leak 
"RAGCHE Dyraliald — toe acye, couse duepisiaseys aeabeee te mareiee see tia a ae OG 25.8 

O 100.0 


: £00. 


ey ee a en ee ee Megha —— ———$ 
l/ Summary of mailed questionnaires sent to crop. reporters by the Bureau 
of Agricultural Economics. 


Study of Practices in 1945 


AreaS in Wisconsin and Minnesota, where farmers were using some of 
the newer methods. of. putting up hay, Banal se elected for special study of 
their experiences GAN 1945 with both the new and other methods. -Near-West - 
Bend, Wis. a number of choppers and blowers were in operation. Around 
Watertowm, Wis. a number of barn mowers were being used for distributing 
the hay as it is hoisted into the mow. Around Owatonna, Waseca, and 
Dodge Center, Minn. several buckstackers and some choppers and blowers .and 
balers were in use. In all of these areas: hay loaders were used on the 
majority of farms. Z 


09 60 


While the first crop of hay was being harvested in southeastern 
Minnesota, representatives of the State Agricultural Experiment Station 
and of the BAER were in the field observing and timing actual operations 
with the various kinds of equipment. In the letter part of August, 77 
survey records were obtained from.77 farmers in southeastern Wisconsin, 
and during the early ion of September similar records were obtained from 
72 farmers in southeastern Minnescta. The ain was {1) to get at least 10 
“pecords in each State on each of the newer methods of putting up hay, and 
(2) to match each record of one of the newer netweds with.e record obtained 
“from the nearest farmer who used 3 loader. In this way a random sample 
on hay. lcaders was obtained. As the expericnces of farmers were about the 
same in the two States, the resuits are believed to be representative of 

other areas in these States where similar hay machinery is used. 


Data were obtained of time and expense of fence power, and equip- 
ment. Estimates of the quantity of hay put up were usually checked with 
estimates of yields and the measured volume of hay in mows or stacks. With 
balers, some of the bales were weighed so as to get “the feel” of bales 
of various weights. Usually four farmers were interviewed each day by each 
man in the field. This gave some time to observe the haying in progress 
and to size-up the hay crops, storage space, equipment, and haying crews. 


Comparison of Methods in Use -of Labor 


‘Hours of labor uséd per ton on each farm for putting up hay from 
the windrow to the mow or stack are shown for southeasterm Wisconsin and 
_for southeastern Minnescta in figure 1. Some of the farmers used more 
than one method of putting up hay. The significant facts shown in figure 1 
are that most of the farmers using loaders without special unloading © 
equipment used between 2 and 3 hours of man labor per ton. Those using 
loaders on farms where barn wtowers and hoists were available used between 
1 and 2 man hours per ton. Farmers using buckrakes used from 1 to 2.5 hours, 
while those using buckstackers and choppers generally used between 1 and 
2man hours of labor per ton. Two who used one-man balers used only 1.5 
hours of lsbor per ton. Most of those using other balers (mainly three-man 
halere? used Lees lat i z and Seoshours of labor per ton. 


If only the time of able-bodied men is included, the results are as 
shown in figure 2. his excludes the time of partly disabled men and of 
women and children. On this basis, the time per ton for loaders: declines 
in most cases, to 1 to 2 hours per ton. For the loader combinations, buck- 
rakes, buckstackers, and field choppers and blowers the time tends to 
center around 1 hour of able-bodied man labor per ton. Less drop is shown 
with the baler because the baler crews are made up mainly of able-bodied 
men. Loaders and buckrakes are used mostly on small and medium-sized farms 
where boys, girls, women, and partly disabled men help to some extent in 
putting up hay. 


Strength, endurance, and skill are required ror loading with the 
loader or baler, for Gedo iinatdine long loose hay or baled hay in the mow, 
end for stacking. Other help can be used for driving the team cr tractor 
on the loader, hoisting nay into the mow with a power fork, and hauling 
bales or chopped hay. 


ndrow to 


rms, 


. 


from wi 


* 


vy 


© 
2 


“Figure 1.- Hours of Jabor to put up i ton of h 
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Figure 2.- Hours of able-bodied man labor (excluding all other labor) 
to put 1 ton of hay from windrow to mow or stack-.with specified 
kinds of equipment, by farms, 1945 
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The number of farms on which each method was used and the number of 
hours of able-bodied men and of other help used per ton in putting up hay 
py each method are shown in table 2. On most of the farms where the loader 
and buckrake were used, haying is largely a family job. Thus 58 out of 72 
farmers who used the loader used other help as well as able-bodied men in 
putting up hay; 11 of the 13 who used the buckrake used other help beside 
able-bodied men in putting up hay. With buckstackers nearly all of the 
labor comprised ay ramcapiee men--only 3% of the 13 farmers who used buck- 
‘Stackers used other .than able-bodied men in the work. More than 90 percent 
of the time used in putti ing up hay with ;bucksts Spek and ebout 84. percent 
OL the tame’ Of putting up hay with field: chonpsrs ‘was supplied by: able- 
bodied men, < iii tad : pele ie | 


Hay hoists have often been hought. where cther: help was not available 
for driving on the.hay fork, Wit! sho ge of strong young men: for 
distributing hay in the mow has come a gréatér demand for barn mowers, 
silage cutters, or blowers for getting the hay distributed in the mow with 
less manpower. 


Total hours of labor per ton are generally at least as low with 
loader or buckrake, if. the barn is equipved with mower and hoist, as where 
a chopper and blower are used, but the latter method requires -only about 
60 percent as much mow space. If the chopper and blower are used on several 
average-sized farms or on a large’ ferm, for both hay and corn silage, the 
equipment expense per ton cf hay can be, kept dovm to a reascnanle figure 
(fig. 4). A truly cooperative spirit is necessary, however, to help a 
“néighbor put up hay when. goog, haying weather is very pea 


Variation between Ferms in Use of Labor 


With each method of putting up es there is ‘considerable range in 

ae Dita. bis of hours of man lgbor, used per ton. With hay loaders these 
differences are largely due to differences in Skili, strength, end endurance 
“ the loader, the Gistance from the field to the sTAdS of storage, and 

the facilities for unloading.” With buckrekes the size of the machine 
(including power unit), thé skill of the buekrake operator, and the kind 

of unloading facilities, are the main causes of variations in time for 
putting up hay.- -Buckstackers, va oe in .ease of operation, and some operators 
are More skillful than others. The choppers and blowers that were. in use 
varied in capacity and the unloading facilities’ varied still more. Hay 

can be baled faster with a one-man ae than with a three-man baler and 
ee the time of two men is saved. A trailer hitched to the baler 
saves a lot of time in loading. An aS and 5 conveyor help consider- 
ably in storing the bales. A more detailed discussion of each method 
follows. 


Hay Loader.- The advantages given by most farmers who were using 
hay loaders were the low investment and expense, so farms of medium size 
can have one per farm. The farmer and others in the family usually put up 
hay in the afternoon when the moisture content reaches its lowest point. 


en LT TT TY 


a sp Oiahe (oper s TeB4O0], 
BG te 2 =< ers eqiotetieh 
oT preseeeeees ou paTpog 
: -atqe ATuUoO BSutsyp 
: SUE JO. TequmyY 
Tequmy Tequay Toquny IPM Fequmy soeqimy Tequiy yequny Teoumy  sequny : | 


Pu 
t- 
aul 
| 

° 


coe & fe. Se ee : 3 


Oro 


t C2 ae or : 0 


Beg eS WD eh 4G°T Ld Pies hh 0S°S Co" » ESP“T i ee a a er ar 

“, 64 r 4 03° 4 OP ° 20°T oe ee ee ee ee 

: o6° OS*T gs° ST°T 66°. GRE en ge SES TUOG Slay 

: LIOGe[T JO sdnoy 


SANO}yT Sincy cinoy Ssdnoy Ssinoy SInoy SInoy sinoy SINnoy sinoy : 
; : : : : ? ; 7 ee) 


IeMOTC . dea 9nd 

ious S tens: So a ; ; Pe af 

oh ue (cJeyoe1s: syed | eseyTIs: asto ee 
-Sedyy :.-suo : : oe ee Oe a ee : :Tetoeds: | WS 4T 
> = _aaddoyo, -yon -yong . pus TOMO] ON E . 
: : : : : : : ; : ae J : 

-- “—e= - pTew , IapEo* —- 
deteq Gh-yjotq : Pletal . : , HOPSO'l.——Ta TM yoy 2OMO TOPCOT 


— 


4S tCy 


JaMoy pus 


oan 


. GréT ‘Zuewdtnbe Io sputy 
petjToeds Y4TM yoeys JO MOW OF MOAUpUTM WoAdy Aey Jo wo, B dn Sutagnd ut pasn azoqeT 
JO sdinoy JO dequnu exedeae pues pesn sdem spoyyeW petstoeds Uuotym uo suey Jo Jequmn -*2 9 TGey 


The lighter work of cutting and raking is usually done in either the 
forenoon or the evening, or by Somecne who is not able to do the heavy 
work of loading or distributing hay in the mow. These strenuous jobs can 
be done at a faster rate, of course, if one does not stay at Shem more 
than 5 or 6 hours per day, conseaguentiy, some husky young men will load a 
ton of hay in 12 minutes, on the average. If a boy or girl is available 
to drive the team, tractor, or trick while the loading goes on, and again 
in hoisting the hay into the mow, the hay can be put up rapidly. 


On one farm‘two young men changed off in loading. They had a strong 
team on the loader and another hitchea'to the hay fork. An older man 

stayed in the hay mow most of the time distributing the hay. The field 

was close to the barn. This crew put up, 2 leads (1 ton per load) per hour, 
which is at the rate of 1.5 man hours per ton. But on some farms with 2 men 
on the load and someone driving, the loading took 25 minutes, the unloading 
20 to 25 minutes, and the going to and from the field 10 to 15 minutes. 

This adds to 1 ton per hour for 3 men, or 3 man hours per ton. On most 
farms, with a hay loader and no special facilities: for unloading, the time 
per ton varied from 2 to 3 hours (fig. 1). | 


2D 


Qn a few farms the differences in hours of labor per ton were due 

to the kind of help available. For example,.if there are 2 men and a 12- 
year old bey on a farm, the boy is. likely to go along with the men and 
drive when the hay is being loaded with the hay loader.’ The time he puts 
in driving back and forth and in loading may not save a time in putting 
up the hay. But'the boy is sure .to be on the job when he is really needed 
for driving to hoist the hay into the mow. haf this crew of 3 puts up a ton 

hay in 50 minutes, the total labor per ton is 150 minutes, or 2.5 hours. 
If instead of using the boy the farmer's wife or daughter helps only 20 
minutes during unloading, the total time per ton would be 120 minutes, or 
eo HOUNS 


A few farmers skimped on the work of distributing the hay in the 
mow and thus;saved some labor at haying time. Using a barn mower for this 
work saves the heavy, hot job of mowing until the hay is nearly up to the 
plate, and then lightens the job until ‘the mcw:is almost full. The diagram 
in figure 3 shows how the barn mower (or hav mower) operates. High, long 
barns with a driveway onto the mow floor are well adapted to the use of the 
barn mower. The average cost of those, boueey in 1945 was approximately $170. 


Under a.fairly typical situation where there is an able-bodied man 
to load and ‘handle the power fork, and a boy or girl to drive the team 
while loading and unloading, a ton load can be loaded and hauled in 30 
minutes. Unloading with a barn mower can be done with the same crew in 
about 20 minutes if the unloading equipment is in good working order. 
Saving the one able-bodied man the heavy work of distributing in the mow 
enables him’ to keep up more speed in loading. Thus one man and one boy, 
under favorable conditions, can put up 1 ton of hay in 50 minutes. This 
adds up to 1.67 hours of labor per ton, or in terms of able-bodied man 
labor to C.84 hours per ton. An ext detuona lat, able man can sometimes cut 
this time down by 5 or 10 minutes per’ton. 


Figure 3.- End view of barn mower for distributing hey in hay mow 
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The platform ab is 12 x 12 feat for barns 36 feet wide. It 
is tilted in the middle by means of a Y rope acbd: which 
is fastened to some part of the barn frame. Chains from 
each ,corner of the platform to the frame keep tne platform 
: from. tilting too far. Usually one lcad.is unloaded with 
the mower in one position. ‘Then the mower can be tilted 
the. other wey or pulled along the two varallel .tracks: at. 
e end f by means of the same Y rope. The fork is tripped” 
-when it. is directly above the platform and the hay slides: 
down the platform and drops along the. side. . The middle is 
filled without using’ the mower. a) Met 
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If no suitable help is available for driving the team, tractor, 
truck, or auto on the hay fork, 4 hoist enables the man on the load to 
handle the fork cor slings and the hcist alone. As an example of what can 
be accomplished with this equipment, 2 grown sons and the father with 2 
trucks put up 11 tons of hay in 4-1/2 hours. The field was 240 rods from 
the barn. The sons alternated in loading and driving; the father unloaded 
with the hoist and barn mower. Thus, 11 tons of hay were put up with 15.5 
man hours, or 1.23 man hours per ton. 


Buckrake.- Under favorable conditions, such as short hauls, smcoth 
fields and lanes, easy turns, suitable hoisting equipment, end a good power 
unit (automobile, truck, or tractor), hay can be put up with as few man 
hours per ton with a buckrake as with a field chopper and blower. If there 
is a driveway to the mow floor end plenty of height so that a barn mower 
and hoist can be used, the heavy work can be as nearly climinated with a 
buckrake as with any other mechine that has come to the writer's attention. 
Hay slings or large flexible grapple forks are generally preferred for 
hoisting the hay that is brought in with a buckrake. One farmer in the 
survey used a buckrake, barn mower, and hoist. The time for putting up 
hay on his farm averaged 1.1 man hours per ton. And even better perform- 
ance with such equipment has been reported by the Cornell University 
Agricultural Experiment Station and the Nebraska Agricultural Experiment 
Station. 


Many of the buckrakes used on the farms studied were home-made 
and some were mounted on old automobiles that had insufficient power for 
such work and that required frequent repairing. The following notes made 
in the field while cbserving the operation of six automobile-mounted 
buckrakes on six farms show some ‘of the common causes for variations in 
hours of Labor peratonm, , 


Farm 1.- No power lift, field too rough. 
Farm 2.- Not enough power, tire trouble, small rake, faulty 
attachment of rake to auto. 


Farm 3.- Rake too short, entrance to driveway too narrow. 
Farm 4.- Narrow gates, no power lift. ; 

Farm 5.- Rake too short, field too far from barn. 

Farm 6.- Rake too short, green hay, light tractor. 


The present scarcity of old automobiles in good mechanical condi- 
tion that are heavy enough to serve 1s power units for large buckrakes 
and of skilled labor for making the complete outfits, including power lifts, 
will limit the number of additional auto buckrakes that will be put into 
use in the next year or so. Some of the factory-built buckrakes have. 
short teeth (6.5 to 7 feet), insufficient lift, and too much time is 
required to put them on and take them off the tractor. As the tractor must 
be used alternately for corn cultivation and haying, ‘simple hitches save 
considerable labor and time. When these difficulties are overcome the 
buckrake can be used to advantage on many more farms then it was in 1945. 


- ll 


Buckstacker.- Stacking hay in the field with a good buckstacker 
can be done rapidly and with a small crew. The ‘man hours per ton average 
slightly lower than the average of any other method in the survey (fig. 1). 
Twelve of the buckstackers-were mounted on tractors ard were therefore 
rather maneuverable. The other two buckstackers were mounted on wheels 
and attached in’ front of tractors. A skillful:buckstacker cperator will 
keen 2 other men busy stacking. The 3 men will put up hay, day after day, 
at the-ratve of S°tons per hour, or 1 men hour per ton. On one farm a 
: -buckstacker ‘was used part of the time es a buckrake to bring hay to the 
barn. Two farmers used it to load hay onto wagons; this method is slower 
“than eee in the field. 


Ten ‘of the farmers who used buckstackers also used one or two other 
implements for putting up hay. Six of them used loaders in addition to 
the buckstackers, two used buckrakes for a part of their hay, and two 
*- others hired pick-up balers for a part of their work. 


The tonnage of hay harvested averaged nearly 100 tons where buck- 
stackers were used in 1945. Cperators of two of the smaller farms did 
some custom work with their machines. One man with a buckstacker and 
tractor put up hay at $4 per hour and loaded manure for 43 per hour; 
another charged $3.50 per hour for putting up hay. One farmer who did 
not oym:one, hired a buckstacker with operator and tractor at $3 per hour. 


The records on buckstackers were all obtained in Minnesota, where 
stacking: of hay is more common than in Wisconsin. No buckstacker was found 
in Wisconsin in the areas surveyed. The price, in 1945, of the buckstacker 
most commonly used was over $400. So large an investment is not justified 
unless there is considerable stacking tc be done. Men who are skillful 
in stacking hay are also essential to the success cf this method. 


As with other methcds of putting up hay, everyone in the crew needs 
to be able to keep up his Pao of the work in order to get the whole job 
‘done efficiently. ‘For instance, one father’ and son did not work together 
to the best aacvantage Sduedes the father could not stack as fast as the 
son could buck up the hay; on the other hand, when the son did the stacking 
the father could not bring up the hay fast enough to kéep the son busy. 


Some farmers put feeding racks on wheels and use them for bringing 
hay from the stack right into the barnyard. In this way the labor of 
feeding the stacked hay is not much different from the lebor of feeding 
the hay out of the mow. 


Field Chopper and Blower.- On the whole, farmers who used the 
‘equipment of field chopper and blower felt that they saved considerable 
time, a lot of sweat, end nearly half of the barn-mow space. The hours 
.of man labor per ton were generally between 1 and 2 as shown in figure l. 
This is about the same number of hours of man labor per ton as was used 
with the loader where a hay mower and hoist, or either one of these alone, 
was used in unloading. It took more time to put up 1 ton of hay with the 
chopper and blower than it took to Stack it with a buckstacker, but less 
time than it took with the loader without special unloading equipment, or 
with the baler. 


ee 


The investment in machinery and power is much higher with field 
choppers-than with buckrakes, buckstackers, or loaders. A hay chopper and 
blower cost from $750 to #2,000 in 1945....In addition, two tractors and 
two trucks, or three or.four tr actors were used. Racks and wagons varied 
from home-made outfits costing $50 each to large, closed treilers, with 
power take-off. for unloading, costing #400 each. Most of the field choppers 
had corn-cutting attachments and were used on fairly large acreages. Some 
were owned by .two or more neighbors-who exchanged labor and equipment. One 
farmer among those visited in each State did custom work. The lowest 
acreage covered per machine (including hay, straw, and corm silage) was 
34 acres, and the highest was 290 acres. On the average, the acreage 
covered with a field chopper was about four times that covered with a hay 
loader. 


One farm was equipped with -a concrete platform and pit onto which 
a load of chopped hay or corn silage was dumped. The truck was then taken 
_right. back to the-field for another load. - One man tending the blower kept 
the hay or silage.moving into the worm which fed the blower. The. blower 
pipes were directed into the hay mow for hay or into the silos for corn 
Silage. 


Nnhen the field was near the:barn, the field chopper was kept going 
about three-fourths of the time with cone dump truck. It could be kept 
running steadily with two dump trucks. .if the distance between field and 
barn was rot unusual. Any unloading device which feeds directly into the 
blower .keeps.the driver and. truck, or trailer at the blower until the load 
is run through-the-blower unless an extra truck :or trailer is. available 
for -the. driver to. take back -to the field... If the uwnloader is power.driven, 
one man can tend to unloading and feeding the blower. If the: unloading 
hes to be done by hand (the more usual way) it takes two men at the blower 


During 1945 there was some unusual trouble with breakages, delays 
in getting repair parts, and plugging of machines due to heavy, damp 
windrows of hay. Small stones on the surface also caused some delays. By 
1946 manufacturers will have improved their machines, repair parts will 
become more plentiful, and farmers will have more -experience in operating 
the machines. Thus more farmers who use field choppers will get their hay 
up (windrow to mow) in 1 hour of man-labor ;per ton. 


A goal of 1 ton of hay put up with 1] hour of labor would mean 4 
tons per hour for a crew of 4 men. With hay yielding 2.tons per acre the 
first cutting, this would mean putting up 2 acres per hour. With a 7-foot 
mower,, which actually cuts a swath about 0.4 rod in width, it takes a swath 
or windrow 800 rods long to make 2 acres. In a field 80 rods long this 
means 10. windrows the length of the field. One windrow up and one back 
would yield 1,600 pounds. (0.8 ton) which would approximately fill a box 
Bx 14 "f6at and 5 to 6 feet high. | 


Pick-up Baler.- Most of the pick-up balers on which records were 
obtained did not. save labor (fig, 1) or expense (fig. 4) in putting up hay, 

but,on some farms they cither saved. needed. Storage space or prepared the 
hay for’ sale. Where ficlds were far from the barn, or where: the hay had to 


13 


be moved for feeding, beled hay «=lso had some advantages over loose hay. 
A considerable part cf the baling was done by custom outfits that were 
hired when no other hired help was avai ilable. ae 


Records were obteined on enily four one-man, self-tying balers--two 
in each State. One-man balers usually save two men of the baling crew and 
they also bale faster than the three-man, hand-tying balers. Seven of the 
10 farmers interviewed in wisconsin end Wig innesota, a had three-man balers, 
said they planned to get one-man pick-up bslers when they become available. 
Thus, in.a few years many of the three-man, hand-tying balers will be 
réplaced oy the faster one-man, self-tying balers. 

When a trailer is hitched to a one+man baler so that one.man.can 
load the bales as they come from the baler, considerable time can be: saved. 
If only a part of the hay is baled and it can be stored in barn driveways — 
or skeds without having to pile the bales up high,: the unloading cen: be done 
quickly: by hand. However, if the bales have to be moved. some distance and 
to some height, then adeaucte power-driven senha tic end conveying equipment 
is 3 needed in order tc save man labor on the lar ee jobs comparable to’ the 
savings made with other methoas of putiving up nay. 


Only a few ferms were well equipped with elevators and eocnveyors 
for unloading and placirg the bales in: hay mow or shed. But this lack of 
equipment was cften offset by unususlly repid but hard work by those who 
nauled and unloaded the bales. A few neighbe rs working together often 
kept up'with a custom baler on jobs of 1/2 to 1 day in length. But they 
could not have kept up thet pace on jobs lasting several: days. : 


‘ 


eee eee Between Methods and Farms in Costs 

Costs for putting up hay from the windrow to the place of storage 
were calculated for the 149 farms studied. In addition tc heurs of work, 
most of the farmers gave estimates of the actual costs and probeble years 
of life of the vrincipal mechines used--hay loaders, special unlonding 
equipment, buckrakes, buckstackers, choppers and blowers, and pee Ts oe 3 eh 
The time for able-bodied man labor, trectcrs, and ¢rueks was charged : | 
$0.50 per hour, other labor at $0.25 ver hour, and horse. work ‘at fo. 20" per 
hour. The cost ef wire or twine for baling averaged approximately $0.5 
per ton on the farms for which accurate information could be obtained, and 
that cost was applied to some of ‘the other farms that’ used their own ‘balers. 
Costs were not calenlated for cutting ond raking since these operntions' 
are fairly well standardized, and are much the samé no mattcr what method’ 
is used’ in estt ing the hay: i the windrow to the’ barn, shed, or stack. 
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The calculated costs for each of the farms are shown in figure 4. 
The substitution of machinery and power for labor is apparent in comparing 
costs with the hours; of man labor. igs 2). Thus the loader without special 
equipment for unloading is high in labcr per ton compared with the barn 
mower and hoist, buckrake, buckstacker, and field chopper, but a compcrison 
on a cost basis shows a central tendency (average) eround $1.50 per ton-- 
slightly lower for buckrakes, but higher for field choppers (table 3). 
Costs of putting up hay with balers (especially the custom balers) are 
noticeably higher both in cost per ton and in man hours per ton. 


a, ae 


Figure 4.- Cost for labor, power, and Bwana to put up hay from windrow 
to mow or stack, by farms, 1945. 
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Labor comprised nearly 60 percent of the cost of putting up hay with 
hay loaders and no special equipment. With the field chopper and blower, 
labor comprised about 33 percent. However, the caquipment cost of the field 
chopper and blower amounted to YO.79 per ton, or 36 percent of the total, 
whereas the equipment cost of ‘the hay loader was $0.20 per ton, or about 
12 percent of the total. Hay was put up with bu¢ekstackers at low costs per 


ton for labor but moderately high costs for the equipment.: 


Costs were unusually high for. chopped hay on .a few farms largely 
because high-cost machinery was usecd on small acréages (fig. 4). The dif- 
ferences in amount of work done with any of the:machines used is an 
influential cause for variations among farms in the costs per ton. Even 
a hay loader is fairly, costly per ton :if: only 20 tons of hay are’ put up 
with it. Equipment costs for ell ‘machines tend to be lower on the farms 
on which large quantities of hay or other roughage were put up. 


he practical problem on many farms in the past few years has been 
to get hey put up. Whichever was more available--labor or machinery--was 
taken in order to get the work done. Costs were, not always the first 
consideration. | 7 3 
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Advantages end Disadvanteges of Various Eaying Machines-- 
Summary of Answers given by Interviewed Farmers 


The heavy work in putting up hay was menticned py 50 out of 142 
farmers in both States, who gave. an answer to the cuestion es to the 
advantages or disadvantages of their present methods (table 4). Twenty- 
one of the 24 farmers using choppers claimed. less heavy.work as an 
advantage of this method.‘ Seven.of the 15 farmers using: barn moweis or 
hoists also gave less:heavy work. as an advantage of their method. Three 
of the 11 farmers using buckrakes and 4 of the 9 farmers using buckstackers 


gave the same advantage for their methods. 


Heavy work was mentioncd as a disadvantage by 6 out of 72 farmers 
using loaders with no barn mower or: hoist for unloading, by 2 out of 4 using 


cc 


the loader and silage cutter, «nd by 5 cut of 9 using pick-up balers. 


The low investment and low expense were menticned as advantages by 
about one-third of the farmers ‘using loaders; with cr withcut barn mowers 
or hoists. Saving in time was mentioned as an advantage by. about one-half 
of the farmers who were.using buckrakes, buckstackers, choppers, and balers. 
Apparently in the case of the balers some of the farmers were thinking of 
the elapsed time rather than the’man hours..per ton. : Usually, baling crews 
are two or three times as large .as those used with the loader, buckrake, or 
other crews, and thus’ get a job’done more quickly than it could be done 
with the smaller crew and other equipment. . However, the man hours per ton 
are generally higher with the baler. | 
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Table 4.- Number of farmers who gave specified advantages and 
disadvantages of their present methods for putting up hay 
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New Machinery that Farmers Pian to Buy When Availeble 


More farmers in this survey (14 out of 136 who gave an answer to the 
question) are planning to buy one-man balers than any other machine for 
putting up hey. One-half of these are farmers who have used three-man 
balers. Five of the 72 farmers with loaders alsc plan to buy one-man balers. 


Second on the list of new machines: to be bought is the chepper and 
blower... One of the 24 farmers who are using these machines plans tc get a 


larger and stronger macnine as scon as possible. Two of the four farmers 
who used loaders and silage cutters in 1945 plan to get field choppers and 


blowers when they are Lan weaaa Four cut of 72 farmers who used loaders 
also plan to get chopper Three..choprers Teese be hought (one each) 
farmers now using Sag fea buckstacker, and,bale 
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Conclusions on Selection of Haying okt 


On the average, the saving in Labor or expense in putting up hay is 
not so large for any one kind of equipment as to lead to. a rapid: change in 
favor of it. hevertheless, as more kinds of equipment become available 
there are opportunities on many farms for getting machines that are better 
adapted to specific conditions on these farms. The conditions to which the 
different methods appear to be best adapted may be summarized as follows. 
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Iay loader.- The hay loader is adapted to the small or medium-sized 
farm which has more hey than the farm crew wants to pitch by hand. It 
saves a lot cf heavy work compared with hand pitching, but still leaves 
loading and mowing (distributing hey in the mow) to be done by hend. Both 
of these are heavy jobs. The speed of nutting uv hay is lergely set by 
the loader and to a less extent by the man in the mow since that job is 
sometimes slighted. Rough grcund-and cistant fields are not so sericus 
handicaps for a hay loader :as for 4 buckraxe. 


Buckrake.- The buckrake is adapted te the s all cr medium-sized 
farm that has hay fields near iy barn or storage place, that has smooth 
fields and lanes, incon easy turn The buckrake operator does not need to 
have the strength of a fast early but he must be skiliful..-.A large 
buckrake, a large mower unit (auto, truck, or tractor), and good equipment ° 
for hoisting hay into the mow or onto the stack, sre essential for fast 
work. A sling or a large 4-tine flexible grapple fork has been found to 
be the most satisfactory equipment for hoisting the hay brought in with a 
buckrake. 


The barn mower and hoist work the same way with the buckrake as 
with the hay loader. If suitable labor is not available for distributing 
the hay, or for driving on the power hay fork, these jobs can be taken care 
of with the barn mower and hoist. a8 barn mower can be used to. best 
adventage in a high, Leng barn with a driveway onto the mow floor. Under 
these conditions, cond with good petites the hay can be put up as fast 
end as easily with a buckrake as with any machine found in this study. 


Buckstacker.- Buckstackers care adepted to farms above average in 
size that are short of barn-mow sva a Fields should -be smooth for rapid 
stacking. With good equipment, a gocd operator, and smocth fields, two ' 
able stackers are needed. It-is one of the best time-saving machines fcr 
stacking hay in the field. The stacking is heavier work then distributing 
hay with a barn mower. 


Field chopper end blower.- This machine is adapted to large ferms 
cr to two or more medium-sized farms, and is esnecially useful where hay- 
mow space .is limited. With the corn-cutting attiachment. farmers like it 
for putting up corn silage; this additicnal use lowers ae overhead 
machinery cost per ton of hey. As used in 1945, the man ‘hcurs per ton 
were about as low fcr the chopper as for the buckrake alone, or for the 
hay loader supplemented with barn mower or hoist, or both. The work with 
chopper and blower is-not.sc heavy as with the hay loader, but expenses 
for machinery and power are higher. Power equipment, in the form of 
power take-off for unloading trailers or a dump truck, is coming into use 
on a few farms; it lightens the work still more and saves man labor, but 
it raises the equipment cost. 


Pick-up baler.- A pick-up baler is adapted to a large farm, to 
custom work, limited storage space, long hauls, wr for preparing hay for 
sale. One-man balers with trailers hitched on, and power unloading equip- 
ment can bring down the man hours per ton nearly to the time used with the 
other new haying machinery. 
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